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研究成果の概要（英文）：Many of problems caused in developing and operating information 
technology are formulated into mixed integer programming problems.  Those problems are 
rarely solved to optimality, but processed heuristically or approximated into convex 
programming problems, because the number of discrete variables is enormous in general.  
In this research, we dealt with mixed integer programming problems which can be applied 
to information technology, and reformulated them into equivalent continuous optimization 
problems.  We also developed some efficient global optimization algorithms for solving 
the resulting problems. 
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0-1 変数条件 𝑥 ∈ *0, 1+を等価な有界条件












問題の研究から Konno と Kuno によって始め











































条 件 𝒙 ∈ 𝐷. 
ここで𝑓は凹関数，𝐷は適当な大きさの行列𝑨
とベクトル𝒃 によって 























































最小化 ∑ |(𝒅𝑖𝒙 + 𝛿𝑖)/(𝒄𝑖𝒙 + 𝛾𝑖)|𝑝𝑞𝑖=1  
条 件 𝒙 ∈ 𝐷 ∩ 𝐶. 














































𝑔𝑘(𝒙) = 𝒄𝑘𝒙 + 𝑐0
𝑘 . 
この𝒄𝑘に対して， 



















最小化 𝑔(𝑥) + 𝑀𝜏 
条 件 𝒙 ∈ 𝐷(𝜏) ∩ Δ, τ ≥ 0. 
ここで𝑀は，所与の許容誤差𝜎 > 0と𝑓のΔ1に
おける下界値𝐹 < 0に対して 

































𝒚𝑖 = 𝜂𝑖𝒙, 𝜂𝑖 =
1
𝒄𝑖𝒙 + 𝛾𝑖








条 件  𝑨𝒚𝑖 − 𝒃𝜂𝑖 ≤ 𝟎   
  𝒄𝑖𝒚𝑖 + 𝛾
𝑖𝜂𝑖 = 1  
  𝒚𝑖 = 𝜂𝑖𝒙  
  𝒚𝑖 ≥ 𝟎,  𝜂𝑖 ≥ 0  𝑖 = 1, … , 𝑞 
  𝟎 ≤ 𝒙 ≤ 𝒖.  
そこで，𝟎 ≤ 𝒔 ≤ 𝒕 ≤ 𝒖を満たすべクトル
𝒔, 𝒕 に対して子問題を考えよう： 




条 件  𝑨𝒚𝑖 − 𝒃𝜂𝑖 ≤ 𝟎   
  𝒄𝑖𝒚𝑖 + 𝛾
𝑖𝜂𝑖 = 1  
  𝒚𝑖 = 𝜂𝑖𝒙  
  𝒚𝑖 ≥ 𝟎,  𝜂𝑖 ≥ 0  𝑖 = 1, … , 𝑞 










条 件  𝑨𝒚𝑖 − 𝒃𝜂𝑖 ≤ 𝟎   
  𝒄𝑖𝒚𝑖 + 𝛾
𝑖𝜂𝑖 = 1  
  𝒔𝜂𝑖 ≤ 𝒚𝑖 ≤ 𝒕𝜂𝑖  








最小化   |𝒅𝑖𝒚𝑖 + 𝛿
𝑖𝜂𝑖|
𝑝 
条 件  𝑨𝒚𝑖 − 𝒃𝜂𝑖 ≤ 𝟎 
  𝒄𝑖𝒚𝑖 + 𝛾
𝑖 𝜂𝑖 = 1 
  𝒔𝜂𝑖 ≤ 𝒚𝑖 ≤ 𝒕𝜂𝑖 








最小化  𝜁𝑖 
条 件  −𝜁𝑖 ≤ 𝒅
𝑖𝒚𝑖 + 𝛿
𝑖𝜂𝑖 ≤ 𝜁𝑖 
  𝑨𝒚𝑖 − 𝒃𝜂𝑖 ≤ 𝟎 
  𝒄𝑖𝒚𝑖 + 𝛾
𝑖𝜂𝑖 = 1 
  𝒔𝜂𝑖 ≤ 𝒚𝑖 ≤ 𝒕𝜂𝑖 








最小化   ∑ |(𝒅𝑖𝒙 + 𝛿𝑖)/(𝒄𝑖𝒙 + 𝛾𝑖)|2𝑞𝑖=1  
条 件  𝒄𝑖𝒚𝑖 + 𝛾
𝑖𝜂𝑖 ≥ 0, 𝑖 = 1, … , 𝑞 




𝑞  600  800  1,000 
計算時間(秒)  134.2  212.3  299.3 
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